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ELECTRICAL AND MAGNETIC PROPERTIES OF GADOLINIUM AND TERBIUM CLUSTER COMPOUNDS
W. Bauhofer, J. K. Cockcroft', R. K. Kremer, Hj. Mattausch, C. Schwarz and A. Simon Abstract. -Gadolinium and terbium halides with halogen-to-metal ratios X/M < 2 contain distorted octahedral Ms units with a differing degree of condensation. With M2X3 being the only exception, additional non-metal atoms (hydrogen, carbon, silicon, nitrogen) occupy the cavities of the M6 units. The electrical behavior ranges from insulating to metallic. Temperature dependent metal-to-semiconductor transitions are observed for several compounds. The majority of the investigated materials exhibits antiferromagnetic ordering with N h l temperatures below 50 K.
Within the last few years a series of metal-rich lan-into chains, twin chains, or layers. Cluster condensathanide halides have been prepared and structurally tion and interstitial atoms in clusters are essential ascharacterized [I] . All these phases contain octahe-pects in the structural chemistry of the lanthanides in dral Lns units which are either isolated or condensed their low oxidation states. Introduction of nonmetal Table I . 
atoms is frequently necessary to stabilize the structures. Gadolinium has turned out to form the greatest variety of cluster compounds among the lanthanides. A complete list of all hitherto synthezised Gd and Tb cluster compounds with hydrogen or carbon interstitials is given in table I. The existence range for the Ln hydride hdides LnXH, is 213 5 y 5 1 and y = 2.
The substances are prepared by reacting stoichiometric amounts of LnX3, Ln and graphite or LnH2, respectively, in sealed tantalum tubes at temperatures ranging from 1 000 to 1 400 K. Typical annealing times are around two weeks. The products are usually obtained as microcrystalline powders. The samples are air sensitive and have to be handled in dry argon. Small single crystals are used for X-ray structure determination. The electrical measurements are performed on powder compacts (4 = 4 mm, d = 2 mm) with four platinum probes embedded inside of the periphery.
All compounds with X/Ln < 1.167 show metallic conductivity at room temperature. For some phases, however, the resistivity strongly increases at low temperatures. In the system GdXH, (X = Br, I) this increase depends on the H concentration: with decreasing y the samples become increasingly semiconducting towards lovver temperatures. At the lower limit of y this increase amounts to six orders of magnitude. It is appealing to correlate this behavior with an ordering of the hydrogen atoms which might be possible
--
Gld6ClsC3+=
for y = 213. The absence of superstructure reflections in X-ray and neutron diffraction indicates that the hydrogen order could only be two-dimensional within the Gd double layers.
The resistivity curves show features around [2] Bauhofer, W., Cockcroft, J. K., Kremer, R., Mattausch, Hj., Simon, A., J. Less-Comm. Metals, in preparation.
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